The Biolog system (Biolog, Inc., Hayward, Calif.) 
correctly identified. Thus, with the automated reader, the system correctly identified all isolates of 7 species but with manual entry of results, all strains of 10 species were correctly identified.
Miller and Rhoden (8) (1) to the species level, and it has also been employed in the differentiation of Legionella species (see Stager and Davis [9] ).
We report here an evaluation of the ability of the GN system (release 3.01A) to identify 55 Biochemical tests. All strains had been previously examined in a range of up to 66 conventional tests, and the identities of the field strains had been determined and those of the reference strains had been confirmed by processing the results through the appropriate probability matrices of Holmes et al. (5, 6) . a Each value in parentheses shows the proportion of the total number of strains either CI or II at the genus level.
b When strains were reported as identified after the 4-h automatic reading, these results are included as correct in place of further readings at 24 h. Summary of results produced by the manufacturer by using software release 3.60 and those based on our raw data.
Whole-cell protein electrophoresis by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Whole-cell protein patterns were obtained for the strains representing the majority of the taxa studied by the methods described by Costas (2 Biolog identifications were reported if the similarity index of the genus or species was 0.750 or greater at 4 h. When a lower similarity value is obtained, the user is prompted to continue the incubation for 24 h. In this study, all MicroPlates were read at both 4 and 24 h even when an identification was reported at 4 h. At 24 h, a similarity index of less than 0.500 results in an instrument report of NI. Similarity indices of .0.500 result in a computer report of identification to either the genus or the species level. In this study, we used the term CI when the correct genus or species was reported and this concurred with the identification produced by using conventional phenotypic tests, and when possible, this was supported by protein profile data. II is recorded when an identification made to either the genus or the species level by the Biolog system does not agree with the phenotypic-protein profile identification.
Some taxa presented particular problems. For the genus Acinetobacter, identification of whose species is especially difficult, nonoxidizing strains were considered CI if the identification suggested by the Biolog system was any one of the following: Acinetobacterjunii, A. johnsonii, A. lwoffii, A. radioresistens, or Acinetobacter genospecies 9 or 11. Oxidizing strains were considered CI if they were identified as belonging to any of the remaining genospecies. Aeromonas is another genus that contains several genomic species, and as the precise taxonomic status of the strains we used in the evaluation was unknown, we accepted such strains as CI by the Biolog system if the strains were identified with any Aeromonas taxon. When starting the evaluation, we assumed that the Pasteurella haemolytica in the Biolog database comprised both biotypes A and T. However, strains of P. haemolytica T were not identified by the Biolog system, so we excluded these strains from the analysis on the assumption that P. haemolytica in the Biolog database was used in its strict sense to include only those strains formerly included in biotype A (biotype T is now P. trehalosi). Since the Salmonella taxa in the Biolog database do not correspond to the biogroups traditionally recognized by conventional biochemical tests, strains were considered CI in the present study if they were identified with any of the Biolog Salmonella subspecies 1 groups (A through G). However, strains of Salmonella arizonae were only considered CI with Salmonella subspecies 3. For both Salmonella and Shigella species, the manufacturer recommends that the identification be confirmed serologically; when a strain of either genus was II to a particular taxon within the appropriate genus, it was considered NI. Although the serological examination was not carried out, it was assumed that it would have refuted the II result.
RESULTS
The numbers of CI, II, and NI strains for each taxon are given in Table 1 . The numbers in the first column are the results obtained after 4 h with automatic readings. Strains that were NI at 4 h were incubated further, and the results were read automatically at 24 h. The second column thus represents the combined results of these 4-and 24-h readings. In addition, the third column presents results obtained after 24-h automatic readings, even when strains had already been identified at 4 h. This strategy was adopted because in clinical laboratories, strains which are identified after 4 h would not need to be incubated further. However, it was of interest to determine whether strains identified after 4 h and incubated further to 24 h would still produce the same identification result. All plates were also read after 24 h manually, and these results are shown in the fourth column. Since the highest CI rates were obtained by reading the MicroPlates manually at 24 h, the final column of were CI, while 44% of the oxidase-positive fermentative taxa and 20% of the nonfermentative taxa were CI (17% of the biochemically active and 23% of the inactive taxa were CI).
The summary results obtained by combined automated readings after 4 and 24 h of incubation show that 67% of the strains were CI to the genus level and 93% of these were CI to the species or subspecies level. Of the Enterobacteriaceae taxa, 70% were CI, while 72% of the oxidase-positive fermentative taxa and 59% of the nonfermentative taxa were CI.
By manual reading after 24 h of incubation, 75% of the strains were CI to the genus level and of these, 94% were CI to the species or subspecies level. Of the Enterobacteriaceae taxa, 77% were CI, while 92% of the oxidase-positive fermentative taxa and 66% of the nonfermentative taxa were CI (88% of the biochemically active and 38% of the inactive taxa were CI).
Also presented in Table 1 (third column) are the summary results obtained by automated reading of all plates after 24 h, which show that 61% of the strains were CI to the genus level and of these, 94% were CI to the species or subspecies level. Of the Enterobacteriaceae taxa, 64% were CI, while 66% of the oxidase-positive fermentative taxa and 54% of the nonfermentative taxa were CI.
The information obtained in this study was used to update both the database and threshold algorithms used by the Biolog software to determine positive, negative, and borderline reactions. The ASCII files containing the raw data were then reprocessed by the manufacturer through the revised software (release 3.60). The summary results for each group are presented for comparison below those of release 3.01A (Table 1) . These results show an increase in the CI rates for automatic readings at both 4 and 24 h for Enterobacteriaceae, oxidasepositive fermenters, and biochemically active nonfermenters.
DISCUSSION
Holmes et al. (5, 6) described two probability matrices for the identification of atypical or rare GN rods in a reference laboratory: one for fermenters (110 taxa, 66 conventional tests), for which a rate of 89.2% CI was obtained, with 10.8% NI and 0% II, and one for nonfermenters (66 taxa, 83 conventional tests), for which the corresponding identification rates were 91.5, 8.5, and 0%. A successful identification system should thus yield, for organisms which may include atypical or rare isolates, a CI rate of about 90% but a low misidentification rate. As can be seen from Table 1 , the automated readings of Biolog release 3.01A gave an overall unsatisfactory performance. However, the manual readings were satisfactory for some of the groups. CI rates of 92 and 88% were obtained for oxidase-positive fermenters and biochemically active nonfermenters, respectively. II rates of less than 10% were obtained for these same groups.
Conventional and commercial systems other than the Biolog system differ fundamentally in the approach taken and the methodology used to identify isolates, and these may have influenced the results obtained in this evaluation. We discuss below possible reasons for the performance of the Biolog system and ways in which the system may be improved to realize its full potential.
It should be remembered that good identification relies on sound classification. Certain species, such as Enterobacter agglomerans, E. cloacae, and P. fluorescens, are known to be genomically heterogeneous and are therefore likely also to be phenotypically heterogeneous. For 
